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Evidence for a specific heart disease in Type I (insulin-dependent) diabetic patients?
Dear Sir, Fisher et al. [1] recently reported evidence for a specific heart disease in Type I diabetic patients.
They performed radionuclide ventriculography during dynamic exercise, during isometric exercise and during cold pressor testing in 63 asymptomatic Type ~ diabetic patients. Confirming previous reports [2] , they found significantly less increase in ejection fraction (EF) during dynamic exercise as compared to normal control subjects. The negative results concerning isometric exercise and cold pressor testing are also compatible with the general impression of insensitivity of these tests.
In the male group an increase of EF less than 5% during dynamic exercise was considered abnormal, as this response has been found to be a reliable predictor of coronary artery disease in earlier studies. Nine out of 35 male patients and I out of 25 normal men had an abnormal test. Two of those patients were investigated by coronary arteriography and endomyecardial biopsy and had normal coronary arteries and normal ventficulography. Unfortunately, detailed data are not given on the endomyocardial biopsy. One of those men had a duration of disease of 11 years and no signs of nephropathy or retinopathy, which usually accompany preclinical and clinical signs of cardiomyopathy in diabetic patients [3] . Therefore, we suspect the stress test to be falsely positive in this patient.
In the group of female patients 16% of the normal control female subjects had an increase in EF of less than 5% during dynamic exercise. Therefore, the authors redefined the pathological test result as a failure to rise or a fall in EF on dynamic exercise. This may not be justifiable, since a more likely explanation for the result is that the female subjects had not been exercised to a sufficient degree.
Thus, the authors base their conclusion on a secondarily defined test result in the female group (75% of the patients invasively investigated) and on two male patients, in whom a false positive test result may be expected in one.
On the basis of earlier studies [4] , we agree with the authors that a specific diabetic heart disease is likely to exist in man, but we do not think its existence has been supported by their paper.
Yours sincerely, L. Thuesen and J. Sandahl Christiansen Dr. Leif Thuesen University Department of Cardiology Kommunehospitalet DK-8000 Aarhus C Denmark en and Sandahl-Christiansen suggest that this may have resulted from inadequate (i.e. submaximal) exercise. All of our male and female subjects (both diabetic and non-diabetic) were exercised until exhaustion, and the mean rise of ejection fraction in the female control group was less than in the male control group. We emphasised this sex difference in our paper, and it is now clearly recognised that equivalent changes in ejection fraction of male and female subjects cannot be defined as abnormal [5] .
Finally, your correspondents refer to earlier work by Regan et al. [6] , in which a group of diabetic patients were studied who had symptoms of cardiac disease but had no evidence of coronary heart disease on invasive testing. During cardiac catheterisation they demonstrated an increased intra-ventricular pressure which was proposed as evidence for a "cardiomyopathic" process. In the same publication postmortem histological data was presented from other diabetic patients who had died from heart failure, but who had no evidence of coronary heart disease. This showed the presence of changes in the intersfitium consistent with a specific heart disease of diabetes. We have combined these functional and histological aspects in the present study by demonstrating abnormal cardiac function in a group of asymptomatic diabetic patients, and have shown that histological changes occur in myocardial tissue from the samepatients. We submit that this approach has provided convincing evidence for the existence of a specific heart disease of diabetes. Thuesen and Sandahl-Christiansen comment that our paper [1] confirms the work of Vered et al. [2] , which showed that a lesser increase of the left ventricular ejection fraction in response to dynamic exercise occurred in male diabetic patients in comparison with normal control subjects. However, Vered et al. [2] studied a heterogenous diabetic population which included patients treated with insulin, oral hypoglycaemic agents or diet alone, whereas our study was designed to establish that these abnormalities occur in a homogenous group of Type I (insulin-dependent) diabetic patients, Our results are consistent with previous studies [2, 3] , but define the radionuclide abnormalities more precisely in this type of diabetes.
Response from the authors
Your correspondents suggest that one of the male subjects who underwent myocardial biopsy had no clinical evidence of nephropathy or retinopathy, and that the stress tests (presumably they mean during radionuclide ventriculography) must therefore have been falsely positive. This individual also had an abnormal exercise electrocardiograph, but had normal coronary arteries on coronary arteriography. His cardiac biopsy revealed arteriolar changes and diffuse interstitial fibrosis, which is compatible with our suggestion that the abnormal cardiac function was related to these histological changes. They also allege that "signs" of other diabetic complications usually accompany clinical evidence of "cardiomyopathy" in diabetic patients. This comment illustrates several misconceptions about this putative complication of diabetes. Firstly, all of the studies which have examined cardiac function using non-invasive methods have studied asymptomatic diabetic patients who had no clinical signs of cardiac disease. Secondly, "specific heart disease of diabetes" should be used, as the term "cardiomyopathy" denotes heart disease of unknown aetiology. Thirdly, Shapiro et al. [4] did not state that abnormalities of cardiac function were accompanied by the presence of nephropathy or retinopathy, as cited by your correspondents. In their study [4] a crude scoring system was devised to assess the presence and severity of diabetic complications. Diabetic nephropathy was subdivided as "mild" or "severe", depending on the degree of proteinuria by Albusfix-testing. An association was found between the complication score and some, but not all, of the echocardiographic estimates of cardiac function. These workers observed a prolonged isovolumic relaxation time and a prolonged interval from minimal dimension to mitral valve opening in diabetic patients with no evidence of complications.
Many of our normal female control group failed to increase their ejection fraction by less than 5% during dynamic exercise, and Trues-
